1 ccacgcgtcc gggacgccgt tctctcccgc ggaattcagg tttacggccc tgcgggttct 
61 cagagaattt ctagaatttg gaatcgagtg cattttctga catttgagta cagtacccag 
121 gggttcttgg agaagaacct ggtcccagag gagcttgact gaccataaaa atgagtactg 
181 cagatgcact tgatgatgaa aacacattta aaatattagt tgcaacagat attcatcttg 
241 gatttatgga gaaagatgca gtcagaggaa atgatacgtt tgtaacactc gatgaaattt 
301 taagacttgc ccaggaaaat gaagtggatt ttattttgtt aggtggtgat ctttttcatg 
361 aaaataagcc ctcaaggaaa acattacata cctgcctcga gttattaaga aaatattgta 
421 tgggtgatcg gcctgtccag tttgaaattc tcagtgatca gtcagtcaac tttggtttta 
481 gtaagtttcc atgggtgaac tatcaagatg gcaacctcaa catttcaatt ccagtgttta 
541 gtattcatgg caatcatgac gatcccacag gggcagatgc actttgtgcc ttggacattt 
601 taagttgtgc tggatttgta aatcactttg gacgttcaat gtctgtggag aagatagaca 
661 ttagtccggt tttgcttcaa aaaggaagca caaagattgc gctatatggt ttaggatcca 
721 ttccagatga aaggctctat cgaatgtttg tcaataaaaa agtaacaatg ttgagaccaa 
t£ 781 aggaagatga gaactcttgg tttaacttat ttgtgattca tcagaacagg agtaaacatg 
1"^ 841 gaagtactaa cttcattcca gaacaatttt tggatgactt cattgatctt gttatctggg 
901 gccatgaaca tgagtgtaaa atagctccaa ccaaaaatga acaacagctg ttttatatct 
U 961 cacaacctgg aagctcagtg gttacttctc tttccccagg agaagctgta aagaaacatg 
fy 1021 ttggtttgct gcgtattaaa gggaggaaga tgaatatgca taaaattcct cttcacacag 
{ft 1081 tgcggcagtt tttcatggag gatattgttc tagctaatca tccagacatt tttaacccag 
y 1141 ataatcctaa agtaacccaa gccatacaaa gcttctgttt ggagaagatt gaagaaatgc 
rl 1201 ttgaaaatgc tgaacgggaa cgtctgggta attctcacca gccagagaag cctcttgtac 
1261 gactgcgagt ggactatagt ggaggttttg aacctttcag tgttcttcgc tttagccaga 
^ 1321 aatttgtgga tcgggtagct aatccaaaag acattatcca ttttttcagg catagagaac 
* 1381 aaaaggaaaa aacaggagaa gagatcaact ttgggaaact tatcacaaag ccttcagaag 
Ur. 1441 gaacaacttt aagggtagaa gatcttgtaa aacagtactt tcaaaccgca gagaagaatg 
hi 1501 tgcagctctc actgctaaca gaaagaggga tgggtgaagc agtacaagaa tttgtggaca 
jJ! 1561 aggaggagaa agatgccatt gaggaattag tgaaatacca gttggaaaaa acacagcgat 
*** 1621 ttcttaaaga acgtcatatt gatgccctcg aagacaaaat cgatgaggag gtacgtcgtt 
H 1681 tcagagaaac cagacaaaaa aatactaatg aagaagatga tgaagtccgt gaggctatga 
Q 1741 ccagggccag agcactcaga tctcagtcag aggagtctgc ttctgccttt agtgctgatg 
$4 1801 accttatgag tatagattta gcagaacaga tggctaatga ctctgatgat agcatctcag 
1861 cagcaaccaa caaaggaaga ggccgaggaa gaggtcgaag aggtggaaga gggcagaatt 
1921 cagcatcgag aggagggtct caaagaggaa gagcagacac tggtctggag acttctaccc 
1981 gtagcaggaa ctcaaagact gctgtgtcag catctagaaa tatgtctatt atagatgcct 
2041 ttaaatctac aagacagcag ccttcccgaa atgtcactac taagaattat tcagaggtga 
2101 ttgaggtaga tgaatcagat gtggaagaag acatttttcc taccacttca aagacagatc 
2161 aaaggtggtc cagcacatca tccagcaaaa tcatgtccca gagtcaagta tcgaaagggg 
2221 ttgattttga atcaagtgag gatgatgatg atgatccttt tatgaacact agttctttaa 
2281 gaagaaatag aagataatat atttaatggc actgagaaac atgcaagata caggaaaaat 
2341 gaaaatgtta caagctaaga gtttacagtt taagatttta agtattgttt cctgagcata 
2401 actccataag taagaaattt ctagttcaca gacatacaat agcattgatt caccttgttt 
2461 ttttaacctg gttgttgtag taagagcttt gtttcaatat cactcttgag taaagattaa 
2521 aataaagcta ccatttt 
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1 mstadaldde ntfkilvatd 
61 lfhenkpsrk tlhtclellr 
121 pvfsihgnhd dptgadalca 
181 Igsipderly rmfvnkkvtm 
241 viwgheheck iaptkneqql 
301 lhtvrqffme divlanhpdi 
361 plvrlrvdys ggfepfsvlr 
421 psegttlrve dlvkqyfqta 
481 tqrflkerhi daledkidee 
541 saddlmsidl aeqmandsdd 
601 tstrsrnskt avsasrnmsi 
661 ktdqrwssts sskimsqsqv 
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vrrfretrqk ntneeddevr 
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idafkstrqq psrnvttkny 
skgvdfesse dddddpfmnt 



deilrlaqen evdfillggd 
fgfskfpwvn yqdgnlnisi 
kidispvllq kgstkialyg 
skhgstnfip eqflddfidl 
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fvdkeekdai eelvkyqlek 
eamtraralr sqseesasaf 
gqnsasrggs qrgradtgle 
sevievdesd veedifptts 
sslrrnrr 




Relation and 

Nonhomologous 

End-Joining 

yKu70 RadSO 
yKu»0 ^ ^ Xrs2 



X$CC4 



Homologous 
Recombination 



Mrei 1 
RadSO 
Xrs2 




RadSI 
Rad52 
Rad$4 
Rad55 
RadS7 



ONA Damage Assessment / Checkpoint Regulation 




Two inactivating mutants were generated analogous to catalytically inactiving 

mutations in the yeast MRE1 1 : 

H217Y (MCB1998 Jan;18{1):260-68 ) 
H 1 29N (MC81999 Jan;19(1):556-66 ) 



Both histidines are thought to form part of the Mn 2 * coordination site (7 histkSnes coordinate 2 Mn 2 * ions) in mo 
catalytic core of the protein. Ht29 is predicted to act in transition state stabilization by donating a proton to the 
leaving DNA 3"-OH during the cleavage of the sugar 3'-0»phosphate bond of DNA 
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Mn 2+ coordination site 7 histidines coordinate 2 Mn 2 + ions in the catalytic core of the protein. 

H 129 is predicted to act in transition state stabilization by donating a 
proton to the leaving DNA 3*-OH during the cleavage of the sugar 3'- 
O-phosphate bond of DNA 

Mutations Generated for Dominant Negative Studies correspond to: 
P. furiosus Human 
H173 H217 
H85 H129 




Dominant negative studies 



Antiproliferative Activity 
Tumor Normal 

A549 Hela PC3 H1299 HMEC HUVEC PrEC 



Wt 

GFP-fusion - - - 

IRESGFP nd nd - nd 



H217Y 

GFP-fusion - - - 

IRESGFP nd nd - nd 

H129N 

GFP-fusion ++ ++ -/+ -/+ - - 

IRESGFP + - nd nd - - nd 



Antisensc: A549 

inconclusive 

( + indicates antiproliferative effect in either the GFP positivity study, cell tracker or antisense studies) 
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hPrEC HUVECs 




— X— GFP-MRE H217Y 
— — GFP- MREH129N 



figure 15 
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Plate based BrdU incorporation ELISA 

Hela cells were infected with GFP-fused wt or mutant MRE1 1 

The top 10% GFP positive cells were sorted 5 days after infection 

Purified ceil populations were plated in 96-weII plates for 
chemotherapeutfc treatments 

BrdU incorporation was measured 48 and 72 after treatment 
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Bleomycin Etoposlde 
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Ceil Survival atter Drug treatment and wash out (similar to colony survival assay) 

GFP positivity study to determine selective sensitivity of the GFP positive cells 
(reflecting cells expressing wild type or mutant proteins) in a mixed population of 
infected and non-infected cells 

• Cells are Infected with GFP-fused wt or mutant MRE1 1 

• Cells are then treated with chemotherapeutics for 48 hrs 

• After a 48 hr treatment period, the chemotherapeutic is washed out and cells are allowed 
to recover for 5-8 day. 

• After the end of the recovery period, the %GFP positive cells in the treated population 
relative to the untreated population is assessed by FACS analysis 
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5-8 days 



infection 



drug drug 
treatment wash out 
and FACS 



FAC 
analysis 




Untreated 3 mil Bleomycin 

scatter GFP scatter GFP 
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Additional ohenotvoes observed In MRE V- cells ! 




•chromosomal aberrations 




•centrosome amplification 




•enhanced sensitization to ionizing radiation 


EMBOJ. 1999 Dec 1;18(23):6619-29. 








Antiproliferative activity may be explained through 
MRE11's Role in: 

Double strand break repair 

Telomeric regulation 




Wild Type MRE11 
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Functional Studies Source: YTH- PCNA/Nbs1 

Antiproliferative Activity 

• Overexpression of MRE11 H129N mutant protein is antiproliferative in tumor cells, but not in normal 
cells 

• No strong antiproliferative effect is seen in cells expressing MRE1 1 wild type or H21 7 Y mutant 
Chemosensltizatio n 

• Overexpression of MRE1 1 H21 7Y mutant enhances sensitivity to chemotherapeutic treatment in 
tumor cells 

• Sensitization by the H129N mutant cannot be assessed because of the inherant antiproliferative 
activity seen with expression of this mutant 

Literature 

• Numerous studies have suggested that MRE1 1 plays an important role in DNA damage repair 
pathway 

• Studies on the yeast protein suggest that inhibition of catalytic activity of MRE1 1 will result in 
sensitivity to ionizing radiation 

Conclusion 

• Functional studies suggest inhibition of MRE11 will selectively inhibit tumor cell growth and enhance 
the response of tumor ceils to DNA damaging agents 




Fluorescently labeled 
ssDNA substrate 



Endo/exonuclease Activity 
is measured as loss of 
fluorescence 
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